Gene expression profile of human mesenchymal stem cells during osteogenesis in three-dimensional thermoreversible gelation polymer.
This study attempted to characterize the ability of thermoreversible gelation polymer (TGP) to induce differentiation of human mesenchymal stem cells (hMSC) into osteoblasts. Using a long oligo microarray system consisting of 3760 genes, we compared the expression profiles of the cells in 2-dimensional (2D) culture, 3D culture in collagen gel, and 3D culture in TGP with or without osteogenic induction. Compared to 2D culture, the gene expression profile of hMSC showed almost the same pattern in TGP without osteogenic induction, but 72% of genes (2701/3760) were up-regulated in collagen gel. With osteogenic induction, hMSC showed higher ALP activity and osteocalcin production in TGP as compared to 2D culture. Moreover, up-regulation and down-regulation of osteogenic genes were augmented in 3D culture in TGP as compared to 2D culture. As TGP is chemically synthesized and completely free from pathogen such as prion in bovine spongiform encephalopathy, these results suggest that TGP could be applied clinically to induce osteogenic differentiation of hMSC.